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TOUCH SCREEN MOUNTING ASSEMBLY FOR LCD PANEL 
AND METHOD FOR FABRICATION 

Field of the Invention 

The present invention generally relates to a 
touch screen mounting assembly for a display panel and a 
method for fabrication, and more particularly, relates to 
a touch screen mounting assembly for a liquid crystal 
display panel utilizing a plurality of piezoelectric 
sensors and a method for such fabrication. 

Background of the Invention 

Electronic display panels, either of the cathode 
ray tube (CRT) type or of the liquid crystal display (LCD) 
type, have been widely used in recent years for various 
electronic display applications. The recent advancement in 
home computers or personal computers has made such 
applications even more popular. In the computer display 
.applications, it is sometimes desirable to add the touch 
screen feature to the display panel such that an 
interaction between the computer user and the computer can 
be executed directly without the use of a keyboard or a 
mouse. Such convenience has further strengthened the even 
broader usage. 
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A touch screen, or a touch sensitive display 
panel typically involves a cathode ray tube monitor and a 
transparent touch-sensitive overlay that is attached to the 
front face of the monitor. The display panel may be part 
of a system including a computer and an internal/external 
video source for feeding electronic information into the 
computer. A software program is prepared for execution of 
the touch screen command of the computer user; for 
instance, the program determines the response of the system 
when the display screen is touched at a particular X-Y 
coordinates. The touch screen action of the computer user 
executes any desired actions for retrieving or displaying 
information on a display panel. 

Conventionally, touch screen display panels are 
fabricated by adding a touch sensitive overlay, which is 
constructed of either a resistor type or a capacitor 
type. For instance, a series of resistors or capacitors in 
the form of conductors can be fabricated in layers in the 
overlay such that, when a particular point of the overlay 
surface is touched, the two spaced-apart resistors or 
capacitors are shorted together and thus producing a 



2 



64, 600-070 
ERSO 890097 



specific resistance or capacitance value indicative of the 
X-Y coordinates of the touched location on the overlay. 

In recent years, piezoelectric type pressure- 
sensitive transducers have been used in touch screen 
display panel applications. For instance, U.S. Patent 
4,675,569 discloses such an application for CRTs 25, shown 
in Figure 1. 

In the CRT application of the piezoelectric 
transducers, a touch screen is constructed and attached to 
a conventional CRT 10 that has a 

front surface 12 and a housing 14. A metal band 16 is 
secured to the housing 14, including mounting ears 18 at 
each of the four corners of the housing. The ears 18 are 
used to bolt the CRT tube to a chassis that has inwardly 
extending tabs 20. The touch screen assembly 22 is 
therefore secured to the CRT 10 by the chassis tabs 20, and 
the CRT ears 18. The touch screen assembly 22 further 
includes a frame 24, which has integral cones 26 that 
extend toward the CRT 10 and at each of the four corners of 
the frame. The cones 26 have openings, which are aligned 
with the openings in the CRT ears 18, and chassis tabs '20 
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with deformable grommets 28 mounted in the opening of the 
cones. A rubber gasket 30 is seated against the surface of 
the frame 24 and held in place by a number of integral pins 
32 that fit into matching openings 34 in the frame 24. 



A rigid transparent plate 36, which is made of glass, 
is seated against the rubber gasket 30 in a recess on the 
surface of frame 24. The glass plate 36 functions as a 
push plate for a user to tap or touch during operation of 
the touch screen panel. The curvature of the plate 36 and 
the curvature of the plate 24 generally match the curvature 
of the front surface 12 of the CRT 10. Force-sensitive or 
piezoelectric transducers 38 are attached to one surface of 
the plate 36 by using tabs 40 that have layers of adhesive 
on both surfaces. Each of the transducers 38 is coupled to 
a connector by a conductor such as a wire 42. The 
electrical current produced by each of the piezoelectric 
transducers 38 is proportional to the force exerted of the 
transducer. The touch screen assembly further requires a 
flexible, dust impervious frame member 45, which is 
attached to the parameter of the push plate 36 by adhesive 
means. The frame member 4 5 provides a dust seal between 
the CRT front surface 12 and the push plate 36 to minimize 
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the amount of dust that is attracted to the front surface 
12 during operation. The touch screen mounting assembly is 
further secured to the CRT ears 18 and chassis tabs 20 by 
means of studs 44 that have threads at both ends. The 
studs extend through the openings in the cones 26 and are 
encircled by coil springs 46 which are held in place by 
fastening elements or washer nuts 48. 

The touch screen assembly for the CRT application 
shown above required the necessary member of the rigid 
transparent plate, or the glass plate 36 to transfer the 
touch pressure from the user to the force-sensitive 
transducers. The use of such glass plate that covers the 
front surface of the display panel affects the brightness 
and color of the panel. The negative effect on the 
brightness and color becomes more severe when the display 
panel is a liquid crystal display, instead of a CRT 
display, due to the fact that the LCD display inherently 
has a lower brightness and color not as vivid. The touch 
screen mounting assembly disclosed by U.S. Patent 4,675,569 
is therefore not adequate for use on a LCD application. 
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It is therefore an object of the present 
invention to provide a touch screen mounting assembly for a 
LCD panel that does not have the drawbacks or shortcomings 
of the conventional mounting assemblies. 

It is another object of the present invention to 
provide a touch screen mounting assembly for a LCD panel 
that does not require the use of an additional rigid 
transparent panel mounted in front of the LCD panel. 

It is a further object of the present invention 
to provide a touch screen mounting assembly for a LCD panel 
wherein a plurality of pressure-sensitive transducers is 
mounted directly to the frame of a backlight panel. 

It is another further object of the present 
invention to provide a touch screen mounting assembly for a 
LCD panel that utilizes a plurality of pressure-sensitive 
transducers mounted sandwiched between a backlight panel 
and a liquid crystal display panel. 

It is still another object of the present 
invention to provide a touch screen mounting assembly for a 
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LCD panel by utilizing a plurality of attachment means for 
mounting a top frame to a bottom frame with a backlight , 
panel, a liquid crystal display panel and a plurality of 
pressure-sensitive transducers sandwiched therein between. 

It is yet another object of the present invention 
to provide a method for fabricating a touch screen mounting 
assembly for use on a LCD panel by utilizing a plurality of 
attachment means incorporating compressible springs and a 
plurality of pressure-sensitive transducers such as 
piezoelectric sensors . 

Summary of Invention 

In accordance with the present invention, a touch 
screen mounting assembly for a liquid crystal display panel 
and a method for fabricating a touch screen mounting 
assembly for use on a LCD panel are disclosed. 

In a preferred embodiment, a touch screen 
mounting assembly for a liquid crystal display panel is 
provided which includes a bottom frame that has a 
substantially rectangular-shaped cavity therein for 
mounting a backlight panel thereto, the bottom frame is 
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equipped with a plurality of attachment means each has a 
compressible spring situated on an outer periphery of the 
frame; a backlight panel for supplying illumination to the 
LCD panel and for mounting to the bottom frame, the 
backlight panel has a front surface opposite to a back 
surface that faces the bottom frame, the front surface has 
a plurality of pressure-sensitive transducers mounted 
thereto; a liquid crystal display panel positioned 
juxtaposed to the front surface of the backlight panel 
sandwiching the plurality of pressure-sensitive transducers 
therein between; and a top frame for compressing the 
compressible springs in the plurality of attachment means 
against the bottom frame by a plurality of tabs mounted 
peripherally on the top frame such that the plurality of 
compressible springs biases the LCD panel toward the bottom 
frame . 

In the touch screen mounting assembly for a LCD 
panel, the' bottom frame may be equipped with four 
attachments means situated at the four distant corners of 
the bottom frame. The plurality of attachment means each 
may consist of a threaded stud that has a shaft portion and 
two end portions, a coil spring situated on and encircle 
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the threaded stud, two fastening means each engaging one of 
the two end portions. One of the two fastening means may 
be fastened to the bottom frame while the other fastening 
means may be fastened to the top frame. The plurality of 
pressure-sensitive transducers may be four transducers, 
each mounted to a distant corner on the front surface of 
the backlight panel. Each of the plurality of pressure- 
sensitive transducers may be in electrical communication 
with a pressure-sensing circuit through a wiring. The 
plurality of pressure-sensitive transducers may be 
piezoelectric sensors. The top frame may further include a 
center cavity portion, which has a protective film 
thereover for protecting a front surface of the LCD panel 
when the top frame is mounted on the LCD panel. The 
plurality of pressure-sensitive transducers may be mounted 
to the front surface of the backlight panel by adhesive 
means . 



The present invention is further directed to a 
method for fabricating a touch screen mounting assembly for 
use on a LCD panel which can be carried out by the 
operating steps of providing a bottom frame that has a 
substantially rectangular-shaped cavity therein for 
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mounting a backlight panel thereto, the bottom frame may be 
equipped with a plurality of attachment mean each has a 
compressible spring and is situated on an outer periphery 
of the frame; mounting a backlight panel for illuminating 
the LCD panel to the bottom frame, the backlight panel has 
a back surface and a front surface, the back surface 
intimately engages the bottom frame while the front surface 
has a plurality of pressure-sensitive transducers mounted 
at each distant corner of the backlight panel; positioning 
a LCD panel juxtaposed to the front surface of the 
backlight panel sandwiching the plurality of pressure- 
sensitive transducers therein between; mounting a top frame 
to the bottom frame with the backlight panel and the LCD 
panel sandwiched therein by fastening to the plurality of 
attachment means; and biasing the LCD panel toward the 
bottom frame by the plurality of compressible springs. 

The method for fabricating a touch screen 
mounting assembly for use on a LCD panel may further 
include the step of constructing each of the plurality of 
attachment means by a threaded stud that has a shaft 
portion and two end portions, a coil spring situated on and 
encircle the threaded stud, and two fastening mean each 
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engaging one of said two portions. The method may further 
include the steps of fastening a first of the two fastening 
means to the bottom frame, and fastening a second of the 
two fastening means to the top frame. The method may 
further include the step of fastening the two fastening 
means to fastening tabs provided in an outer periphery of 
the bottom frame and the top frame, respectively. The 
method may further .include the step of attaching the 
plurality of pressure-sensitive transducers to the front 
surface of the backlight panel at each distant corner by 
adhesive means. The method may further include the steps 
of receiving signals from the plurality of pressure- 
sensitive transducers by a pressure sensing circuit, and 
calculating the pressure at each distant corner of the 
bottom frame to determine a location on the LCD panel that 
was touched. The method may further include the step of 
providing four pressure-sensitive transducers with one 
mounted at each corner of the backlight, panel, or the step 
of providing four piezoelectric sensors with one mounted at 
each distant corner of the backlight panel. 
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Brief Description of the Drawings . 

These and other objects, features and advantages 
of the present invention will become apparent from the 
following detailed description and the appended drawings in 
which : 

Figure 1 is a perspective view of a conventional 
method for mounting a touch screen to a cathode ray tube 
display panel by using an additional rigid transparent 
plate. 

Figure 2 is a perspective view of the present 
invention touch screen mounting assembly for a liquid 
crystal display panel. 

Figure 2A is an enlarged, plain view of the 
attachment means for mounting the present invention touch 
screen to a LCD panel. 

Detailed Description of the Preferred Embodiment 

The present invention discloses a touch screen 
mounting assembly for a liquid crystal display panel that 
includes a bottom frame, a backlight panel, a liquid 
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crystal display panel, and a top frame assembled together 
by a plurality of attachment means with a plurality of 
pressure-sensitive transducers mounted in between the 
backlight panel and the liquid crystal display panel. The 
present invention novel assembly utilizes a flat liquid 
crystal display panel as the touch panel such that the 
additional rigid transparent plate utilized in a prior art 
assembly can be eliminated, and thus eliminating 
undesirable effects of the rigid transparent plate on the 
brightness and the color display of the display panel. 
While such rigid transparent plate may not have a 
detrimental effect on a CRT display panel which has 
inherently high brightness and vivid color display, the 
effect is detrimental on a LCD display panel. 

The plurality of pressure-sensitive transducers 
utilized in the present invention assembly may be 
advantageously piezoelectric transducers which can be 
easily mounted to the surface of a backlight panel and 
pressured by a liquid crystal display panel which is 
mounted juxtaposed to the backlight panel. The mounting of 
the present invention touch screen assembly is achieved by 
a plurality of attachment means, each including a threaded 
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stud that has a shaft portion and two end portions, a coil 
spring situated on and encircle the threaded stud, and two 
fastening means, each engaging one of the two end portions. 
The coil spring of the attachment means enables the LCD 
panel to be biased toward the bottom frame of the mounting 
assembly, and thus, any pressure, or touch by a user on the 
LCD panel can be sensed by the plurality of piezoelectric 
sensors mounted on the backlight panel. After the signals 
from the piezoelectric sensors are analyzed by a pressure- 
sensing circuit, the precise location of the touch in a X-Y 
coordinate can be accurately determined. The top-mounting 
frame of the present invention mounting assembly may 
further include a transparent, protective film extended 
over a cavity in the frame for protecting the front surface 
of the liquid crystal display panel after the top frame is 
mounted thereto. 



The present invention touch screen mounting 
assembly for a LCD Display panel exhibits improved 
brightness and color of the LCD panel since no intermediate 
glass plate is required which would otherwise reduce the 
brightness and color of the LCD panel. The present 
invention mounting assembly further provides a low cost 
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method for fabrication since the additional cost for the 
rigid transparent plate is eliminated. 

Referring now to Figure 2, wherein the present 
invention toi^ch screen mounting assembly 50 is shown. The 
touch screen moointing assembly 50 consists of a bottom 
frame 60, a backMght panel 70, a liquid crystal display 
panel 80, and a top. frame 90. As shown in Figure 2, the 
bottom frame has a substantially rectangular-shaped cavity 
62 therein for mounting^ a backlight panel 70 thereto. The 
bottom frame 60 is further equipped with a plurality of 
attachment means 64, each Kaving a compressible spring 66, 
or a coil spring, (as shown Figure 2A) . The plurality 
of attachment means 64 are mouVted on an outer periphery 66 
of the bottom frame member 60. \ 

One of the attachment means 64 is shown in an 
enlarged view in Figure 2A constructed of a threaded stud 
68 that has a shaft portion 72 and two end portions 74. A 
coil spring 76 is mounted to encircle the threaded stud 68. 
Two fastening means 78 each engaging one of the two end 
portions 74 are further provided. 
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Th\ backlight panel 70 is an illumination device, 
which may contain fluorescent lighting fixtures therein, or 
any other suitable illuminating means. The backlight panel 
70 supplies illumiVation to the LCD panel 80 and is mounted 
to the bottom frame\60. The backlight panel 70 has a front 
surface 82 that is opposite to a back surface 84 that faces 
the bottom frame 60. The front surface 82 has a plurality 
of pressure-sensitive transducers 100 mounted thereto". The 
plurality of pressure-sensVtive transducers may be 
advantageously piezoelectria transducers, which are readily 
available from many commercial sources. The piezoelectric 
transducers 100 preferably has V domed surface that is 
mounted to face the LCD panel 80\such that a point contact 
between the transducer 100 and the\back surface 86 of the 
LCD panel 80 is maintained at all tarries. The output from 
the transducers 100 is fed to a pressure-sensing circuit 
(not shown) by a wiring means (now show\) . The precise 
location on the LCD panel 80 that is touched can thus be 
determined by the pressure-sensing circuit Vn a X-Y 
coordinate. \ 

The LCD panel 80 which has a back surface 86 is 
positioned juxtaposed to the front surface 82 of the 
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backlight panel to sandwich the plurality of piezoelectric 
transducers 100 therein between. On top of the LCD panel 
80 is then installed the top frame member 90 by the 
plurality of attachment means 64 by compressing the coil 
springs 76 against the bottom frame 60 with the springs 
acting on a plurality of tabs, or. fastening means 78 that 
are mounted peripherally on the top frame 90. When the top 
frame 90 is mounted to the bottom frame 60 sandwiching the 
backlight panel 70 and the LCD panel 80, the coil springs 
76 bias the LCD panel 80 toward the bottom frame 60 such 
that any slight pressure or contact on the LCD panel 80 can 
be detected by the plurality, i.e., four piezoelectric 
transducers 100 to determine the X-Y coordinates of the 
contact or touch. 

While a number of four piezoelectric transducers 
100 are illustrated in the present invention preferred 
embodiment, it should be understood that any syllable 
numbers of piezoelectric transducers may be utilized to 
achieve the same desirable result of the present invention 
novel mounting assembly. For instance, as few as three or 
as many as ten or twelve transducers may be utilized if 
necessary. 
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The present invention novel touch screen mounting 
assembly for a liquid crystal display panel and a method 
for fabricating such mounting assembly for use on a LCD 
panel have therefore been amply described in the above 
description and in the appended drawings of Figures 2 and 
2A. 

While the present invention has been described in 
an illustrative manner, it should be understood that the 
terminology used is intended to be in a nature of words of 
description rather than of limitation. 

Furthermore, while the present invention has been 
described in terms of a preferred embodiment, it is to be 
appreciated that those skilled in the art will readily 
apply these teachings to other possible variations of the 
inventions . 

The embodiment of the invention in which an 
exclusive property or privilege is claimed are defined as 
follows . 
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